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CLAIMS 

1. A crystalline nitroalkane solvate of quinapril hydrochloride of formula (I) 
substantially free of impurities. 




• HC1 (I) 



2. A crystalline nitroalkane solvate quinapril hydrochloride as claimed in claim 1 
wherein the nitroalkane is nitromethane, said nitromethane solvate of quinapril 
hydrochloride exhibiting essentially the following X-ray (powder) diffraction data. 
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3. A crystalline nitroalkaiie solvate quinapril hydrochloride as claimed in claim 1 

i \ - . 

wherein the nitroalkaiie is nitroethaiie, said nitroethane solvate of quinapril 
hydrochloride exhibiting essentially the following X-ray (powder) diffraction data 
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4. A crystalling' nitroalkane solvate "quinapril hydrochloride as claimed in claim 1 
wherein the nitroalkane is mtroprojpane, said nitropropane solvate of quinapril 
hydrochloride exhibiting essentially the following X-ra^ (powder) diffraction data. 
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5. A process for preparation of quinapril hydrochloride of formula (I) substantially free 
of impurities 




which comprises the steps of : 

i I ' I ' '■ I 

a) adjusting the pH between 7.5-8.5 of a solution of the benzyl ester maleate salt 
of quinapril of formula (V) in a mixture of water and an organic solvent to 
obtain free base compound of formula (V), 



COOCK 2 C^l 5 




b) subjecting the free base of compound (V) thus obtained in step a) to catalytic 
hydrogenation in an alcoholic solvent in the presence of concentrated 
hydrochloric acid or hydrogen chloride dissolved in an alcoholic solvent and in 
the presence of catalytic amounts of Pd/C to obtain a residue containing 
formula (I), 

c) crystallization of the residue containing compound of formula (I) thus obtained 
by evaporating the alcoholic solvent from stepb) from a nitroalkane solvent to - 
give crystalline quinaprif hydrochloride, associated with a solvate of the 
nitroalkane solvent, and 
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d) drying the crystalline quinapril hydrochloride nitroalkane solvate obtained in 
step c) at a temperature between 40° C and 45° C under vacuum to give pure 
quinapril hydrochloride of formula (I). 



6. A process according to Claim 5, wherein the benzyl ester maleate salt of quinapril of 
formula (V), 

COOCH 2 C 6 H5 
C 2 H 5 Q^ o ^ | 





-COOH 



XXX)H 



(V) 



10 



is obtained by reacting the acid halide of compound of formula (EOT), 



CH 3 




OH m 



with compound of formula (IV) 



15 



COOCH 2 C 6 H 5 





(TV) 



in an organic solvent and in the presence of a base followed by addition of maleic 
acid. 



7. A process according to Claim 5, wherein the benzyl ester maleate salt of quinapril of 
20 formula (V), 
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is obtained by reacting the compound of formula (VI), 




5 with a compound of formula (IV), 




S0 3 H 

in an organic solvent and in the presence of a base followed by addition of maleic 
acid. 

10 8. A process according to step (a) of Claim 5, wherein the organic solvent is selected 
from a chlorinated hydrocarbon. 

9. A process according to Claim S, wherein the chlorinated hydrocarbon is selected from 
dichloromethane, 1,2-dichloroethane and chloroform. 

15 

10. A process according to step (a) of Claim 5, wherein the pH is adjusted using aqueous 
ammonia. 
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11. A process according to step (b) of Claim 5, wherein the alcoholic solvent is selected 
from methanol, ethanol, n-propanol and isopropanol. 

12. A process according to step (c) of Claim 5, wherein the nitroalkane solvent is selected 
5 from nitromethane, nitroethane and nitroproparie. 

13. A process according to step (c) of Claim 5, wherein the compound obtained in Step 
(b) is dissolved in the nitroalkane solvent at room temperature. 

10 14. A process according to step (c) of Claim 5, wherein the crystallization is carried out a 
temperature ranging from -1 5° C to + 15° C. ? ' ? 

15. A process according to Claim 14, wherein the crystallization is carried out a 
temperature ranging from 0° C to + 1 0° C. 

15 

16. A process according to step (d) of Claim 5, wherein the drying is carried out under a 
vacuum of 5- 1 0 mm Hg and lasts from about 60 to about 70 hours. 

17. A process according to claim 6, wherein the acid halide is acid chloride or acid 
20 bromide. 

18. A process according to Claim 6, wherein the organic solvent is selected from a 
chlorinated hydrocarbon or an alkyl acetate. 

25 19. A process according to Claim 18, wherein the chlorinated hydrocarbon is selected 
from dichloromethane, 1,2-dichloroethane and chloroform. 

- 20.- A- process -according to Claim- 18, wherein the aUkyl acetate is selected from methyl 
acetate, ethyl acetate and butyl acetate^ 

21. A process according to Claim 6, wherein the base is an organic base. 
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22. A process according to Claim 21, wherein the organic base is selected from 
triethylamine, chethylamine, tertiary butylamine, and dicyclohexylamine. 

23. A process according to Claim 7, wherein the organic solvent is selected from a 
chlorinated hydrocarbon or an alkyl acetate. 

24. A process according to Claim 23, wherein the chlorinated hydrocarbon is selected 
■ from dichloromethane, 1 ,2-dichloroethane and chloroform. 

25. A process according to Claim 23, wherein the alkyl acetate is selected from methyl 
acetate, ethyl acetate and butyl acetate. ? 

26. A process according to Claim 7, wherein the base is an organic base. 

27. A process according to Claim 7, wherein the base is an inorganic base. 

28. A process according to Claim 26, wherein the organic base is selected from 
triethylamine, diethylamine, tertiary butylamine, and dicyclohexylamine. 



29. A process according to Claim 27, wherein the inorganic base is selected from sodium 
carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate. 



